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Galectin-3 modulates carbohydrate -dependent thymocyte 
interactions with the thymic microenvironment . 
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Jasiulionis Miriam G; Farias-De-Oliveira Desio Aurelio; 
Brentani Ricardo Renzo; Savino Wilson; Chammas Roger 
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The process of thymocyte differentiation occurs within the context of the 
thymic microenvironment, in which T cell precursors interact with thymic 
microenvironmental cells and ***extracellular*** ***matrix*** 
Here we studied the expression of ***galectin*** - ***3*** , a 
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PUB. COUNTRY: 

LANGUAGE : 
FILE SEGMENT: 
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AB 



beta-galactoside binding lectin, in the thymus of young adul^^nice. 

***Galectin*** - ***3*^^^ was found mainly in the medu!l^B and to a 

lesser extent in the cortex. We further showed that distinct 
microenvironmental elements, such as thymic epithelial cells, the 
epithelial component of thymic nurse complexes and phagocytic cells of the 
thymic reticulum produce, secrete and accumulate ***galectin*** 

***3*** on the cell surface. Functionally, ** *galectin*** - ***3*** 
-enriched medium ***inhibited*** in vitro thymocyte interactions with 
thymic microenvironmental cells, accelerated the release of thymocytes 
from thymic nurse cells and ***inhibited*** the reconstitution of 
these lymphoepithelial complexes. These effects were blocked by exogenous 
lactose (Galbetal-4Glc) , but not melibiose (Galalphal-6Glc) , and by a 
monospecific anti- * **galectin*** - ***3*** antibody. Recombinant 

***galectin*** - ***3*** also ***inhibited*** thymocyte/thymic 
epithelial cell interactions. Our data indicate that intrathymically 
produced ***galectin*** - ***3*** disrupts 

thymocyte/microenvironmental cell interactions, thus acting as a 
de-adhesion molecule. 
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N. epsi Ion .- (carboxymethy) lysine -induced mesangial cell 
activation 

Lim, Hyun Jin; Song, Jaesook; Ha, Hunjoo; Lee, Hi 
Department of Internal Medicine, Hyonam Kidney 
Laboratory, College of Medicine, 
University, Seoul, S. Korea 
Taehan Sinjang Hakhoechi (2002) , 
CODEN: TSHACY; ISSN: 1225-0015 
Korean Society of Nephrology 
Journal 
Korean 

Background : Advanced glycation end products (AGE) are independent risk 
factors in the development and progression of diabetic nephropathy. 
Receptor for AGE (RAGE) is considered the main receptor involved in 
AGE-induced cell activation. ***Galectin*** - ***3*** t another 
receptor, has recently been found up-regulated in mesangial cells (MC) 
cultured under high glucose and in diabetic rat kidneys. 
N . epsi Ion .- (carboxymethy 1) lysine (CML) is a well characterized AGE but 
role in MC activation is unknown. The present study examd. the effects of 
CML on MC proliferation and ***extracellular*** ***matrix*** (ECM) 

secretion. Methods: Synchronized rat MC were stimulated with different 
concns. of CML-bovine serum albumin (BSA) , control BSA, and transforming 
growth factor- .beta . 1 (TGF- .beta . 1) for up to 72 h. Cell proliferation was 
measured by [3H] -thymidine incorporation. Fibronectin, TGF-.beta.l, 
plasminogen activator ***inhibitor*** (PAI) -1 secreted into the media 
and RAGE and ***galectin*** - ***3*** expression in MC were measured 
by Western blot anal, and ELISA Results: 1,000 .mu.g/mL of CML -BSA 
decreased [3H] -thymidine incorporation by MC at 4 8 h and 10 ng/mL 
TGF-.beta.l at 24 and 48 h. CML -BSA 100 and 1,000 pg/mL, control BSA 
1,000 pg/mL, and TGF 8 10 ng/mL increased fibronectin secretion at 48 h 
CML -BSA up to 1,000 pg/mL did not affect TGF Bl or PAI-1 secretion. 
TGF-.beta.l 10 ng/mL, however, significantly increased PAI-1 secretion. 
Cultured MC expressed both RAGE and galec- tin-3. CML -BSA 100 .mu.g/mL 
upregulated ***galectin*** - ***3*** expression. Conclusion: 
CML -BSA decreased MC proliferation and increased fibronectin secretion, 
suggesting that CML may lead to ECM accumulation and glomerulosclerosis in 
diabetic animals. MC express RAGE and ***galectin*** - ***3*** 
constitutively and CML-induced ***galectin*** - ***3*** upregulation 
may have a role in AGE-induced MC activation. 
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Galectin-3 mediates the endocytosis of beta-1 integrins by 
breast carcinoma cells. 
Furtak V; Hatcher F; Ochieng J 
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(JOURNAL ARTICLE) 
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Dec 14) 289( 
Journal code : 
United States 
Journal; Article; 
English 

Priority Journals 
200202 

Entered STN : 20011213 
Last Updated on STN: 20020222 
Entered Medline: 20020221 
***Galectin*** - ***3*** , a beta-galactoside binding lectin, has 
been demonstrated to play a key role(s) in cell to ***extracellular*** 

***matrix*** interaction. The precise mechanism by which it modulates 
cellular adhesion is presently unclear and warrants further studies. We 
hereby report that ***galectin*** - ***3*** mediates the endocytosis 
of beta-1 integrins in a lactose-dependent manner. Interestingly we 
observed that ***galectin*** - ***3*** was also rapidly internalized 
by the cells via the same pathway and the internalization was completely 
blocked by lactose. The endocytosis process was temperature dependent and 
was ***inhibited*** by filipin but not chlorpromazine . The endocytosis 
of ***galectin*** - ***3*** and beta-1 integrins by the cells was 
accompanied by rapid cell spreading due to cytoskeletal reorganization. 
The data suggest a novel mechanism by which ***galectin*** - ***3*** 
and beta-1 integrins are internalized into breast carcinoma cells via a 
cavaleolae-like pathway of endocytosis. 
(c)2001 Elsevier Science. 
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[Rheumatoid arthritis: new developments in the pathogenesis 
with special reference to synovial fibroblasts] . 
Die Rheumatoide Arthritis: Neuentwicklungen in der 
Pathogenese unter besonderer Berucksichtigung der 
synovialen Fibroblasten . 

Seemayer C A; Distler O; Kuchen S; Muller-Ladner U; Michel 
B A; Neidhart M; Gay R E; Gay S 

WHO-Collaborating Center for Molecular Biology and Novel 
Therapeutic Strategies of Rheumatic Diseases, Department of 
Rheumatology, University Hospital Zurich, Gloriastrasse 25, 
8091 Zurich, Switzerland. 

ZEITSCHRIFT FUR RHEUMATOLOGIE , (2001 Oct) 60 (5) 309-18. 
Ref: 67 

Journal code: 0414162. ISSN: 0340-1855. 
Germany: Germany, Federal Republic of 
Journal;. Article; (JOURNAL ARTICLE) 
General Review; (REVIEW) 
(REVIEW, TUTORIAL) 
German 

Priority Journals 
200201 

Entered STN: 20020124 
Last Updated on STN: 20020131 - 
Entered Medline: 20020130 
Rheumatoid arthritis (RA) is a chronic inflammatory disease, which is 
mainly characterized by synovial hyperplasia, pathological immune 
phenomena and progressive destruction of the affected joints. Various cell 
types are involved in the pathogenesis of RA including T cells, antigen 
presenting cells, and endothelial cells. Recent experimental evidence 
suggests that the CD40/CD154 system might play an important role in the 
development of RA. Our experimental approach focuses on RA synovial 
fibroblasts (RA-SF) that are able to destroy articular cartilage 
independent of inflammation. To elucidate the specific role of those cells 
in RA pathophysiology the following questions are currently addressed: 1. 
Which mechanisms do activate the RA-SF? 2. How do the activated RA-SF 
attach to the cartilage? 3. How do RA-SF destroy cartilage and bone? Which 
mechanisms do activate the RA-SF? The process of activation is poorly 
understood. It is unclear, how far the synovial hyperplasia of RA 
resembles tumor diseases. Along this line some contradictory results exist 
concerning the role of the tumor suppressor protein p53. Some 
investigations could show the expression of p53 in the synovial lining 
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AB 



including p53 mutations in^^ synovium and in RASF, while otj 
groups could not confirm t^Be data. Our group has demonstr; 
tumor suppressor PTEN was less expressed in the synovial lining 
in normal synovium, but no PTEN mutations could be found in the 



Lnniq 



research 
that the 
of RA than 
RA-SF . In 



addition, the in vivo and in vitro expression of the anti-apoptotic 
molecule sentrin suggests a functional resistance of RA-SF to undergo 
apoptosis. Although it is still unclear, whether certain viruses or viral 
elements are involved in the pathogenesis of RA (cause, consequence or 
coincidence?) , certain viruses could play a role in the pathogenesis of 
RA. The endogenous retroviral element LI was found to be expressed in the 
synovial lining, at sites of invasion as well as in RA-SF grown in vitro. 
Moreover, the data indicate that after the initial activation of LI 
downstream molecules such as the SAP kinase 4, the met-protoonocogene and 
the ***galectin*** - ***3*** binding protein are upregulated. How do 
the activated RA-SF attach to the cartilage? It has been suggested that 
integrins mediate the attachment of RA-SF to fibronectin rich sites of 
cartilage. Intriguingly, other adhesion molecules such as the vascular 
cellular adhesion molecule- 1 (VCAM) and CS-1, a splice variant of 
fibronectin, are synthesized by RA-SF. By binding to these adhesion 
molecules, lymphocytes that express the integrin VLA-4 could be stimulated 
and thereby maintain the inflammatory process. Osteopontin is an 

***extracellular*** ***matrix*** protein, which is associated with 

matrix adhesion and metastasis in tumors. In RA synovium, osteopontin was 
detectable in the synovial lining and at sites of invasion. How do RA-SF 
destroy cartilage and bone? The destruction of cartilage and bone in RA is 
mediated by matrix metalloproteinases (MMPs) and cathepsins. MMPs exist as 
secreted and as membrane bound forms. In vitro models are being developed 
to simulate the invasive process of RA-SF. In an in vitro model developed 
in our laboratory, the treatment of RA-SF with anti-CD44 or 
anti-interleukin-1 (IL-1) minimized matrix degradation of RA-SF. On the 
other hand, co-culture of RA-SF and U937 cells as well as application of 
interleukin-1 beta (IL-1 beta) or tumor necrosis factor alpha (TNF alpha) 
increased the invasiveness of RA-SF. Gene transfer of bovine pancreas 
trypsin ***inhibitor*** (BPMI) or interleukin-10 (IL-10) reduced the 
invasion of RA-SF, while transduction of interleukin-1 receptor antagonist 
(IL-IRa) was chondroprotective . Double gene transfer of IL-10 and IL-IRa 
resulted in both ***inhibition*** of invasion and chondroprotection . 
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g an ***inhibitory*** effe^«>n the 
^ on of ***extracellular*** ^^**matrix*** 

, said compn. comprising as an active ingredient a compd. that 

***inhibits*** the biol . activity of ***galectin*** - ***3*** t 
which pharmaceutical compn. can serve as a therapeutic or preventive agent 
for glomerular nephritis, diabetic nephropathy or tissue fibrosis, as well 
as the use of said compd. for the prodn. of pharmaceuticals for the 
above-mentioned use, and a method for ***inhibition*** of the 
overprodn. and accumulation of the ***extracellular*** ***matrix*** 
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AB The interaction of cells with the ***extracellular*** ***matrix*** 
regulates cell adhesion, motility, growth, survival and differentiation 
through integrin-mediated signal transduction. Here we demonstrate that 
galectin-8, a secreted mammalian (beta) -galactoside binding protein, 

***inhibits*** adhesion of human carcinoma (1299) cells to plates coated 
with integrin ligands, and induces cell apoptosis. Pretreatment of the 
cells with Mn(2+), which increases the affinity of integrins for their 
ligands, abolished the ***inhibitory*** effects of galectin-8. The 

***inhibitory*** effects of galectin-8 were specific and were not 
mimicked by plant lectins or other galectins (galectin-1 and 

***galectin*** - ***3*** ) . j n accordance with its anti-adhesive 
effects, transfection of galectin-8 cDNA into 1299 cells significantly 
reduced (by 75%) colony formation, when compared to the number of colonies 
formed by cells transfected with an empty vector. Affinity chromatography 
over immobilized galectin-8 indicated that few membrane proteins 
interacted with galectin-8 in a sugar-dependent manner. Microsequencing 
and western immunoblotting revealed that (alpha) (3) (beta) (1 ) integrin 
derived from 1299 as well as other cells (e.g. HeLa and human endothelial 
cells) is a major galectin-8 binding-protein. Furthermore, 
immunoprecipitation and immunohistochemical studies suggested that 
endogenous galectin-8, secreted from 12 99 cells, forms complexes with 
(alpha) (3) (beta) (1) integrins expressed on the surface of 1299 cells. 
Galectin-8 also interacts with other members of the integrin family, like 
(alpha) (6) (beta) (1 ) integrins . In contrast, galectin-8 only minimally 
interacts with (alpha) (4 ) or (beta) (3 ) integrins . We propose that 
galectin-8 is an integrin binding-protein that interacts to a different 
extent with several, but not all members of the integrin family. Binding 
of galectin-8 modulates integrin interactions with the 

***extracellular*** ***matrix*** and thus regulates cell adhesion 

and cell survival. 
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Stabilization of neurites in cerebellar granule cells by 
transglutaminase activity: identification of midkine and 
galectin-3 as substrates. 

Mahoney S A; Wilkinson M; Smith S; Haynes L W 

School of Biological Sciences, University of Bristol, 

Woodland Road, Bristol BS8 1UG, UK. 
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AB The formation of covalent isopeptide cross -links between cell surface 
protein molecules by the enzyme transglutaminase C influences cell 
adhesion and morphology. Retinoid- inducible cross-linking activity 
associated with this enzyme is present in the developing rat cerebellar 
cortex [Perry M. J. M. et al . (1995) Neuroscience 65, 1063-1076]. A 
monoclonal antibody was used to localize transglutaminase C to granule 
neurons in the developing cerebellar cortex. The enzyme was inducible by 
retinoic acid both in granule neurons cultured from postnatal rat 
cerebellar cortex and in cells of the embryonic dorsal rhombic lip, which 
contain granule neuron precursors. A possible biological function for 
transglutaminase activity was investigated in living granule neurons, 
cultured on a biomatrix substratum, studied by time-lapse cinematographic 
analysis using the transglutaminase inactivator RS-48373 -007 . 

***Inhibition*** of cross-linking activity did not influence the number 
of neurites formed by granule neurons, but caused the destabilization of 
neurites during the initial outgrowth period, seen as an increase in the 
number of growth cone retractions and the onset of premature axon 
collateral formation (bifurcation) . Inactivation of cross-linking activity 
prevented the formation of fascicles between neurites only when cells were 
cultured on a biomatrix surface. Two glial proteins involved in cell- 
***extracellular*** ***matrix*** interactions, midkine and 

***galectin*** - ***3*** t were identified as putative substrates for 
granule neuron transglutaminase . The results suggest that covalent 
cross-link formation by transglutaminase C or a related enzyme generates 
multimeric molecular forms of glial -derived proteins, and plays a role in 
stabilizing newly formed neurites. A possible non-pathological role for 
transglutaminase in the control of axon collateral branching by developing 
granule neurons in the cerebellar cortex is discussed. 
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AB Human Mac-2 binding protein (M2BP) was prepared in recombinant form from 
the culture medium of 293 kidney cells and consisted of a 92 kDa subunit. 
The protein was obtained in a native state as indicated by CD 
spectroscopy, demonstrating alpha-helical and beta- type structure, and by 
protease resistance and immunological analysis. It was highly modified by 
N- and O-glycosylation but not by glycosaminoglycans . Ultracentrif ugation 
showed non-covalent association into oligomers with molar masses of 
1000-1500 kDa. Electron microscopy showed ring-like shapes with diameters 
of 30-40 nm. M2BP bound in solid-phase assays to collagens IV, V and VI, 
fibronectin and nidogen, but not to fibrillar collagens I and III or other 
basement membrane proteins. The protein also mediated adhesion of cell 
lines at comparable strength with laminin. Adhesion to M2BP was 

***inhibited*** by antibodies to integrin betal subunits but not to 



alpha2 and alpha6 subunits ,^^GD peptide or lactose. This distinguishes 
cell adhesion of M2BP frdmBHat of laminin and excludes inv<4Hfement of 

lactose-binding ***galectm*** - ***3*** . Immunologicarassays 
demonstrated variable secretion by cultured human cells of M2BP, which was 
detected in the ***extracellular*** ***matrix*** of several mouse 

tissues . 
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Cell activation by glycated proteins. AGE receptors, 
receptor recognition factors and functional classification 
of AGEs . 
Thornalley P J 

Department of Biological Sciences, University of Essex, 
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Proteins modified by advanced glycation endproducts (AGE) bind to cell 
surface receptors and other AGE binding proteins. AGE-binding receptors 
are: scavenger receptors types I and II, the receptor for advanced 
glycation endproducts (RAGE), oligosaccharyl transf erase-48 (OST-48, 
AGE-R1) , 80K-H phosphoprotein (AGE-R2) and ***galectin*** - ***3*** 
(AGE-R3) . AGE receptors are found in monocytes, macrophages, endothelial 
cells, pericytes, podocytes, astrocytes and microglia. AGE-modified 
proteins also bind to lysozyme and lactoferrin. A critical review of the 
evidence for receptors binding AGE-modified protein binding in vivo is 
presented. Scavenger receptors have only been shown to bind proteins 
modified by AGE to a much higher extent than found in vivo. 80K-H 
phosphoprotein is involved in FGFR3 signal transduction to MAP kinase, and 
may be involved in AGE-receptor signal transduction. Whether all of these 
proteins bind AGE-modified proteins in vivo is not yet clear. Cell 
activation in response to AGE-modified proteins is associated with 
increased expression of ***extracellular*** ***matrix*** proteins, 

vascular adhesion molecules, cytokines and growth factors. Depending on 
the cell type and concurrent signaling, this is associated with 
chemotaxis, angiogenesis , oxidative stress, cell proliferation or 
programmed cell death (PCD) . Receptor recognition factors for agonism at 
the AGE receptor have been little studied but to date hydroimidazolones 
appear to be the most likely candidates. Pharmacologic ***inhibition*** 
of AGE receptor-mediated cell activation with specific antagonists may 
provide the basis for therapeutic intervention in diseases where AGE 
accumulation is a suspected etiological factor vascular complications of 
diabetes, macrovascular disease, renal insufficiency and Alzheimer's 
disease . 
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Regulation of cellular adhesion to extracellular matrix 
proteins by galectin-3. 

Ochieng J; Leite-Browning M L; Warfield P 
Department of Biochemistry, Meharry Medical College, 
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AB The control of cellular adhesion to ***extracellular*** ***matrix*** 
proteins is poorly understood. In the present analyses, we set out to test 
the hypothesis that high ***galectin*** - ***3*** concentration on 
the cell surface downregulates cellular adhesion to the 

***extracellular*** ***matrix*** proteins. Various tumor cell lines 

were briefly incubated without or with ***galectin*** - ***3*** and 
then allowed to adhere to wells coated with laminin-1, collagen IV and 
fibronectin. Our data demonstrated that the cells which were incubated 
with ***galectin*** - ***3*** prior to plating had significantly 
reduced adhesion to ***extracellular**** ***matrix*** proteins. 

This ***inhibition*** involved the carbohydrate recognition domain of 
the lectin because adhesion was achieved in the presence of 

***galectin*** - ***3*** and lactose but not ***galectin*** 
***3*** and sucrose. Furthermore we demonstrated that ***galectin*** 
***3*** associates with alpha 1 beta 1 integrin in a lactose 
dependent manner. 
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AB Reactivity of the N-acetylgalactosamine-binding Helix pomatia agglutinin 
(HPA) in tumours has been associated with poor prognosis and metastasis 
development. In our LOX/FEMX-I human melanoma model, the binding of HPA 
correlates with experimental lung metastasis formation in athymic nude 
mice. In the present study, the metastatic potential of 2 human melanoma 
cell lines (LOX and FEMX-I) was assessed in relation to carbohydrate and 
invasive phenotype . Immunocytological and invasion assays highlighted 
significant differences between these 2 cell lines. Immuno-cytochemical 
analysis confirmed the widespread expression of HPA-binding 
glycoconjugates on LOX but not FEMX-I cells. One of these HPA-binding 
glycoconjugates, the Tn antigen, was expressed highly on the surface of 
LOX cells but only weakly in the cytoplasm of FEMX-I cells. The sialyl Tn 
antigen was expressed in FEMX-I but not in LOX cells. There was no 
difference between the cell lines in adhesion/rate of trapping in athymic 
nude mouse lung tissues. In Matrigel invasion assays, LOX cells 
demonstrated an invasion potential more than 6 times greater than that 
observed with FEMX-I cells. Matrigel invasion of LOX cells was 

***inhibited*** after incubation with HPA (89%) compared to controls 
with HPA and GalNAc blocking sugar or without HPA (p < 0.0005 at 5 df) . In 
contrast, there was no ***inhibitory*** effect with the anti-Tn 
antibody IE3 . Invasion of FEMX-I cells was not affected by the lectin and 
the IE3 antibody. Immuno-cytochemical analysis revealed expression of the 
terminal galactose- and polylactosamine-binding lectin ***galectin*** 

***3*** (Mac-2) in these melanoma cell lines. Expression of both the 
lectin and its receptor may be a contributory feature in the pulmonary 
invasion of LOX melanoma cells. Overall, our findings suggest that 
HPA-binding glycoconjugates other than the alphaGalNAc-O-Ser/Thr of the Tn 
antigen may be important in the ***extracellular*** ***matrix*** 
invasion of LOX melanoma cells. 
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AB BACKGROUND: In virtually all patients with advanced prostate cancer, the 
disease metastasizes to bone and causes osteoblastic growth. However, the 
mechanisms that contribute to bone metastasis are poorly understood. It 
has been hypothesized that the bone provides a favorable growth 
environment for prostate cancer cells, which nonselectively seed the bone 
marrow from the bloodstream. Alternatively, prostate cancer cells may 
preferentially bind to bone marrow endothelial cells. We developed an in 
vitro model of bone endothelium and tested the hypothesis that prostate 
cancer cells adhere preferentially to bone marrow endothelial cells. 
METHODS: We isolated and characterized a human bone marrow endothelial 
(HBME-1) cell line. Cells were transfected with the simian virus 40 large 
T antigen for immortalization. Cell surface receptors were characterized 
by immunohistochemistry and flow cytometry. The adhesion of cancer cells 
to HBME-1 and to endothelial cell lines from other organs was tested in an 
in vitro binding assay as were ***inhibitors*** of adhesion. RESULTS: 
The immortalized HBME-1 cell line demonstrated many properties 
characteristic of endothelial cells, including positive staining for von 
Willibrand factor and rapid formation of tubule structures when exposed to 
***extracellular*** ***matrices*** . In an in vitro assay, prostate 

cancer cells adhered preferentially to human bone marrow endothelium when 
compared with endothelium derived from other sources. Preferential 
adhesion was blocked, in part, by antibodies to ***galectin*** 

*** 3 *** an d LFA-1. IMPLICATIONS: These data suggest that the propensity 
of prostate cancer cells to establish themselves in bone is due, at least 
in part, to their preferential adhesion to human bone marrow endothelial 
cells . 
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Galectin-3 inhibits granulocyte -macrophage 
colony- stimulating factor (GM-CSF) -driven rat bone marrow 
cell proliferation and GM-CSF-induced gene transcription. 
Krugluger W; Frigeri L G; Lucas T; Schmer M; Forster O; Liu 
F T; Boltz-Nitulescu G 
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AB The expression of ***galec^n*** - ***3*** (formerly known as 

IgE-binding protein or Mac-^Bin rat bone marrow (BM) was in^^tigated by 

FACS, immunocytochemical anc^mmunoblot analysis. The functional 
significance of rat recombinant ***galectin*** - ***3*** on mouse 
recombinant granulocyte -macrophage colony- stimulating factor 
(GM-CSF) -driven proliferation of macrophage progenitors and gene 
transcription was further examined. Immunocytochemical analysis of in situ 
BM sections demonstrated ***galectin*** - ***3*** in myelopoietic 
cells and surrounding stroma, whereas erythropoietic and lymphopoietic 
environments essentially lacked ***galectin*** - ***3*** expression. 
FACS analysis demonstrated that incubation of freshly isolated BMC with 
lactose, a competing ligand for ***galectin*** - ***3*** binding to 
glycoconjugates, decreased binding of antigalectin antibodies to cells 
primarily expressing the myeloid antigen recognized by mAb His-54. 
Similarly, lectin-mediated binding of exogenous ***galectin*** 

***3*** to myeloid lineage cells was also demonstrated. Immunoblot 
analysis of BM eluates demonstrated ***galectin*** - ***3*** both in 
the ***extracellular*** ***matrix*** and in a lactose elutable 

form, bound to the surface of BMC. [3H] Thymidine incorporation studies on 
BMC cultured in the presence of ***galectin*** - ***3*** 
demonstrated suppression of GM-CSF- induced proliferation by 

***galectin*** - ***3*** . in addition, differential display analysis 
of immediate early gene expression in BMC cultured in the presence of 

***galectin*** - ***3*** revealed a 76.2% ***inhibition*** of 
GM-CSF- induced gene transcription by ***galectin*** - ***3*** 
assessed by the number of PCR- fragments generated. Our data suggest a role 
for ***galectin*** - ***3*** in the organization of myelopoietic 
compartments in rat BM and regulation of the action of growth factors on 
myelopoietic precursor cells. 
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AB The study of cell attachment to ***extracellular*** ***matrixes*** 
is very interesting. We questioned whether ***galectin*** - ***3*** 
has a possible role in the attachment of cells to ***extracellular*** 

***matrixes*** . ***Galectin*** - ***3*** j_ s a sugar binding 
lectin contg. a collagen- like sequence that has been identified in human 
tumor cells. ***Extracellular*** ***matrixes*** are several 

different structures such as laminin, fibronectin, and collagen type IV. 
A lectin such as ***galectin** * - ***3*** modulates the attachment 
to ***extracellular*** ***matrixes*** . We performed several 

expts. such as the construction of the expression gene in the E. coli 
bacteria, isolation and purifn. of ***galectin*** - ***3*** which 
was produced by the bacteria, a hemagglutination assay was done to show 
whether the protein was present, electron microscopy (dialysis) , and a gel 
filtration column was run. After performing these expts., it can be detd. 
whether ***galectin*** - ***3*** has a roll in cell attachment to 

***extracellular*** ***matrixes*** . Using serial dilns. of the 

coned, protein stock, we found that in increased conens . , the _ 

***galectin*** - ***3*** ***inhibited*** attachment. These 

results were ideal in suggesting that this protein ( ***galectin*** 

***3*** ) does affect cell attachment to * **extracellular*** 

***matrixes*** 
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AB ***Galectin*** - ***3*** is a member of a closely related family of 

beta-galactoside-binding soluble proteins found in many vertebrate 
epithelial and myeloid cell types. The developmental ly regulated presence 
of ***galectin*** - ***3*** i n tissues, for example kidney, and an 
affinity for many cell-surface and matrix glycoproteins indicate its 
importance in extracellular biological processes. Since a polarised 
expression and secretion of ***galectin*** - ***3*** was observed in 
monolayer-cultured MDCK cells, an understanding of the secretion and 
distribution of this lectin in a three-dimensional in vitro model would 
help to uncover its role(s) in the interplay between cell-surface adhesion 
molecules and ** *extracellular*** ***matrix*** components 

occurring during cell aggregation and polarisation in tissue formation. In 
this study, the cellular distribution and secretion of ***galectin*** 

***3*** were examined in MDCK cells cultured within a gel matrix. MDCK 
cells were cultured within type I collagen or Matrigel to obtain 
multicellular cysts, and tubule formation was induced in collagen gels 
with hepatocyte growth factor. Immunof luorescent staining of these 
structures using antibodies against ***galectin*** - ***3*** and 
other cell-surface domain markers was carried out either in situ or on 
cryosections and was visualised by confocal and conventional 
epif luorescence microscopy. Our results show that MDCK cells suspended in 
hydrated collagen gels or Matrigel exhibit differential and polarised 

***galectin*** - ***3*** expression on the baso-lateral surface 
domains of cells lining the cysts. The lectin is colocalised with laminin 
on the basal surface. In tubule -forming cysts, ***galectin*** 

***3*** is excluded from the initial spikes and the progressing tips of 
the tubules although its basolateral expression on the cyst body remains. 

***Galectin*** - ***3*** added exogenously to cultures, as well as 
antibodies against laminin subunits and integrin beta 1 subunit, exerted 
an ***inhibitory*** effect on cyst enlargement of MDCK cells in 3-D 
Matrigel while ***galectin*** - ***3*** -specific antibodies could 
promote this process. The results suggest that ***galectin*** 

***3*** exerts its effect on MDCK cells in a three-dimensional 
environment through modulation of both cell -cell and cell -substratum 



adhesions, and the interplay between these adhesions is important in the 
growth of multicellular aggregates and extensions occurring during normal 
kidney tubulogenesis . 
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AB In this study, we have investigated the ability of ***galectin*** 

***3*** , a beta-galactoside-binding animal lectin, to interact in vitro 
with different neural tissue-derived glycoproteins involved in cell-cell 
and cell-substrate adhesion. ***Galectin*** - ***3*** interacted to 



varying degrees with the cej^ recognition molecules LI, 



and 



the 

myelin-associated glycoproti^^L, and the neural cell adhesion^Blecule 

the ***extracellular*** ***matrix*** molecules tenascin-C and 

tenascin-R but not with collagen type I. Binding of ***galectin*** 

***3*** to the different glycoproteins tested was carbohydrate dependent 
and could be specifically ***inhibited*** by the addition of lactose 
and, to a lesser extent, galactose. 
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Citrus pectin (CP) and pH-modified citrus pectin (MCP) are highly branched 
and non-branched complex polysaccharides, respectively, rich in 
galactoside residues, capable of combining with the carbohydrate -binding 
domain of ***galectin*** - ***3*** . we reported previously that 
intravenous injection of B16-F1 murine melanoma cells with CP or MCP into 
syngeneic mice resulted in a significant increase or decrease of lung 
colonization, respectively (Piatt D, Raz A (1992) J Natl Cancer Inst 
84:438-42). Here we studied the effects of these polysaccharides on 
cell-cell and cell-matrix interactions mediated by carbohydrate- 
recognition. MCP, but not CP, ***inhibited*** B16-F1 melanoma cells 
adhesion to laminin and asialof etuin-induced homotypic aggregation. Both 
polysaccharides ***inhibited*** anchorage -independent growth of B16-F1 
cells in semisolid medium, i.e. agarose. These results indicate that 
carbohydrate -recognition by cell surface ***galectin*** - ***3*** 
may be involved in cell- ***extracellular*** ' ***matrix*** 
interaction and play a role in anchorage -independent growth as well as the 
in vivo embolization of tumour cells. 
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Lactoside -binding lectins (galectins) with molecular weights of about 14.5 
kDa (galectin-1) and 29-35 kDa ( ***galectin*** - ***3*** ) bind 
preferentially to polylactosaminoglycan-containing glycoconjugates and 
have been found on the surface of tumour cells and implicated in cell -cell 
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and cell- ***extracellularjtak£ ***matrix*** adhesion aj^^metastasis . 

We have demonstrated by imnrH^blotting that both galectin-1 

***galectin*** - ***3*** are present in extracts of endothelial cells 
cultured from bovine aorta, rat lung, mouse lung and mouse brain 
microvessels , whereas mouse hepatic sinusoidal endothelial cells expressed 
primarily galectin-1. These galectins were also localized by indirect 
immunof luorescent labelling on the surface of the different endothelial 
cells in culture and by immunohistochemical staining in human tissues in 
vivo. Anti-galectin-1 antibodies ***inhibited*** the adhesion of 
liver-preferring murine RAW117-H10 large-cell lymphoma cells to hepatic 
sinusoidal endothelial cells or lung microvessel endothelial cells in 
vitro. The data indicate that galectin-1 is expressed on the extracellular 
surface of endothelial cells and can mediate in part the adhesion of 
RAW117-H10 cells to liver microvessel endothelial cells. 
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A strategy for generating potential galectin ***inhibitors*** was 
devised based on derivatization at the C-3 1 atom in 3 ' -amino-N- 
acetyllactosamine by using structural knowledge of the galectin 
carbohydrate recognition site. A collection of 12 compounds was prepared 
by N-acylations or N-sulf onylations . Hydrophobic tagging of the 0-3 atom 
in the N-acetylglucosamine residue with a stearic ester allowed rapid and 
simple product purification. The compounds were screened in a 

***galectin*** - ***3*** ***binding*** assay and three compounds 

with significantly higher ***inhibitory*** activities compared to the 
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formed between the 

***inhibitor*** 
than the parent N 
as a valuable tool 
as a lead compound 
pharmaceuticals . 



tosaminic^^ere found. These three best 

all c^^^.ed an aromatic amide at the C-^B position of 
ty, which indicates that favorable interactions were 
aromatic group and galectin-3. The best 
had an IC50 value (4.4 microM) about 50 times better 
acetyllactosaminide , which implies that it has potential 
for studying galectin-3 biological functions and also 
for the development of galectin-3 -blocking 
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Role of galectin-3 in adenocarcinoma liver metastasis. 
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Galectin-3 is a lactosamine-specif ic lectin that binds to laminin 
sugar-sites, and up-regulated expression of galectin-3 in primary 
colorectal cancer is involved in cancer progression and metastasis. 

***Inhibitory*** effects of cell adhesion and liver metastasis of 
adenocarcinoma via portal vein by lectin-binding sugar and anti -galectin-3 
antibody was examined to determine the role of galect in- laminin binding in 
cancer liver metastasis. Highly metastatic adenocarcinoma cell lines 
XK4-A3 and RPMI4788 were used in in vitro cell attachment and nude mice 
liver metastatic experiments, and ** inhibitory** * effects of 
anti -galectin-3 antibody or lectin-binding sugars were examined. The in 
vitro adhesion assay demonstrated that the anti-galectin-3 antibody and 
alpha-lactose ***inhibited*** XK4-A3 and RPMI4788 cell adhesion to 
laminin in a dose -dependent manner. The liver metastasis of XK4-A3 and 
RPMI4788 was reduced 50 and 60%, respectively (P<0.001) by alpha-lactose 
treatment. Anti-galectin-3 antibody also ***inhibited*** liver 
metastasis in a dose -dependent manner, and maximum ***inhibition* ** 
rate was 66% for XK4-A3 and 90% for RPMI4788. Galectin-3 plays an 
important role in liver metastasis of adenocarcinoma by the mechanisms of 
***galectin*** - ***3*** ***binding** * to laminin. 

***Inhibition*** of galectin-3 on cancer cell surface induces reduced 
cell attachment to laminin and liver metastasis. 
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Retrotransposable LI elements expressed in rheumatoid 
arthritis synovial tissue: association with genomic DNA 
hypomethylation and influence on gene expression. 
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AB , OBJECTIVE: Rheumatoid arthrj^Ls (RA) is characterized by a pj^ressive 

destruction of joints by ii^^eive synovial fibroblasts (SF) .^H searched 
for retroviral sequences in RA synovial fluid pellets, identified a 
sequence similar to that of open reading frame 2 (0RF2)/L1 
retrotransposable elements, explored the expression of LI in RA synovial 
tissues and cultured RA SF, and investigated the link to genomic DNA 
hypomethylation and the influence of functional LI on gene expression. 
METHODS: RA synovial fluid pellets were screened by reverse 
transcriptase-polymerase chain reaction (RT-PCR) using degenerated pol 
primers. The sequences were identified by GenBank search. Riboprobes to 
0RF2/L1 and galectin-3 and antibodies to the ORFl/Ll-related p40 protein 
were used for in situ hybridization and immunohistochemistry of synovial 
tissues and cultured RA SF. Real-time quantitative RT-PCR was used for 
detecting 0RF1 messenger RNA (mRNA) . Since DNA hypomethylation occurs in 
inflammatory diseases, we incubated cells with the methylation 

***inhibitor*** 5-aza-2 1 -deoxycytidine (5-azaC) and compared RA SF and 
osteoarthritis (OA) SF. Ll-negative RA SF were transfected with the 
functional LI. 2 construct, and differential gene expression was analyzed 
by subtractive hybridization combined with nested PCR. RESULTS: RNA 
sequences similar to those of 0RF2/L1 retrotransposable elements, THE1 
transposon, human endogenous retrovirus (ERV) -E, human ERV-HC2, and gibbon 
ape leukemia virus pol genes were isolated from different RA synovial 
fluid pellets. In RA synovial tissues, 0RF2/L1 transcripts were detected 
in the sublining layer and at sites of cartilage and bone destruction. 
Galectin-3 mRNA and Ll-related 0RF1/ p40 protein showed similar expression 
patterns. In contrast, OA synovial tissues in situ and cultures in vitro 
were negative. Real-time quantitative RT-PCR confirmed the presence of 
0RF1 mRNA in cultured RA SF (3 0-3 00 -fold the amount in normal SF) , 
demonstrating the existence of a nondegenerated and functional LI element. 
In vitro, the majority of RA SF expressed ORF2/L1 mRNA. After incubation 
of SF with 5-azaC, LI mRNA appeared in a time- and dose -dependent manner. 
Compared with OA SF, RA SF were more sensitive to 5-azaC. After 
transfection of RA SF with a functional LI. 2 element, human 
stress-activated protein kinase 2 delta (SAPK2delta [or SAPK4] ) , met 
protooncogene, and ***galectin*** - ***3*** ** *binding*** 

protein genes were differentially expressed. The transcription of the 
SAPK2delta gene, favored also by DNA hypomethylation in vitro, was 
confirmed in RA synovial tissues. CONCLUSION: Taken together, these data 
suggest that LI elements and SAPK2delta pathways play a role in the 
activation of RA SF. 
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Galectin-3 is a nuclear matrix protein which binds RNA. 
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The endogenous galectin-3 is a carbohydrate -binding protein of M(r) 
approximately 30,000 serving in the cytoplasm and on the cell surface as a 
receptor for ligands containing poly-N-acetyllactosamine sequences. In 
addition, galectin-3 has been demonstrated to be associated in the nucleus 
with ribonucleoprotein complexes and to act as a pre-mRNA splicing factor 
and to be involved in spliceosome assembly. However, little is known about 
either its nuclear localization or its ligand(s), respectively. We 
demonstrate directly here that galectin-3* is associated with the RNA 
protein skeleton of the nucleus, i.e., the nuclear matrix, and binds with 
single-stranded DNA (ssDNA) and with RNA. The affinity of binding was 
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determined to be 2.3 microI^^Lactose , which ***inhibits***^^ 

***galectin*** - ***3*^B ***binding*** to glycocoi^^pates , failed 

to ***inhibit*** either galectin-3-ssDNA or galectin-3 -RNA 

***binding*** . ***Galectin*** - ***3*** exhibited the highest 

affinity to poly (A) ribonucleotide homopolymers . The results presented 

here shows that galectin-3 may act as a RNA-binding protein in the nuclear 

matrix in a non- carbohydrate -dependent manner. 
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AB BACKGROUND: Prostate cancer is the most common cancer diagnosed in U.S. 
men and remains incurable once it has metastasized. Many stages of the 
metastatic cascade involve cellular interactions mediated by cell surface 
components, such as carbohydrate -binding proteins, including 
galactoside-binding lectins (galectins) . Modified citrus pectin 
(pH-modif ied) , a soluble component of plant fiber derived from citrus 
fruit, has been shown to interfere with cell-cell interactions mediated by 
cell surface carbohydrate- ***binding*** ***galectin*** - ***3*** 

molecules. PURPOSE: The aim of this study was to determine whether 
modified citrus pectin, a complex polysaccharide rich in galactosyl 
residues, could ***inhibit*** spontaneous metastasis of prostate 
adenocarcinoma cells in the rat. METHODS: The ability of modified citrus 
pectin to ***inhibit*** the adhesion of Dunning rat prostate cancer 
MAT-LyLu cells to rat endothelial cells was measured by 51Cr-labeling . 
Modified citrus pectin ***inhibition*** of MAT-LyLu cell 
anchorage -independent growth was measured by colony formation in agarose. 
The presence of galectin-3 in rat MAT-LyLu cells and human prostate 
carcinoma was demonstrated by immunob lot ting and immunohistochemistry . One 
million MAT-LyLu cells were injected subcutaneous ly into the hind limb of 
male Copenhagen rats on day 0. Rats were given 0.0%, 0.01%, 0.1%, or 1.0% 
(wt/vol) modified citrus pectin continuously in their drinking water (from 
day 4 until necropsy on day 30) . The number of MAT-LyLu tumor colonies in 
the lungs were counted. RESULTS: Compared with 15 or 16 control rats that 
had lung metastases on day 30, seven of 14 rats in the 0.1% and nine of 16 
rats in the 1.0% modified citrus-pectin group had statistically 
significant (two-sided; P < .03 and P < .001, respectively) reductions in 
lung metastases. The lungs of the 1.0% modified citrus pectin-treated rats 
had significantly (two-sided; P < .05) fewer metastatic colonies than 
control groups (9 colonies +/- 4 [mean +/- SE] in the control group 
compared with 1 colony +/- 1 in the treated group) . Modified citrus pectin 
had no effect on the growth of the primary tumors. In vitro, modified 
citrus pectin ***inhibited** * MAT-LyLu cell adhesion to rat 
endothelial cells in a time- and dose -dependent manner as well as their 
colony formation in semisolid medium. CONCLUSIONS: We present a novel 
therapy in which oral intake of modified citrus pectin acts as a potent 
***inhibitor*** of spontaneous prostate carcinoma metastasis in the 
Copenhagen rat. IMPLICATIONS: Further investigations are warranted to 
determine the following: 1) the role of galectin-3 in normal and cancerous 
prostate tissues and 2) the ability of modified citrus pectin to 



***inhibit*** human prolate metastasis in nude mice. 
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An understanding of both monovalent and multivalent carbohydrate -protein 
interactions is required for the design of effective ***inhibitors*** 
of protein-saccharide interactions. Here, a lactose-bearing norbornene 
imide template was polymd. using the Ru alkylidene catalyst, 
(Cy3P) 2C12Ru:CHPh, to produce a lactose-substituted neoglycopolymer . The 
resulting polymer showed a 100-fold overall increase in ** inhibitory*** 
potency (5-fold increase on a per saccharide residue basis) compared to 
monomeric lactose in both a ***galectin*** ***3*** _ ***binding*** 

assay and an Erythrina coral lodendrum hemagglutination assay with its 
lactose-binding lectin. 
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Galectin-3, a . beta . -galactoside-binding animal 
lectin, binds to neural recognition molecules 
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Journal 
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we have investigated the ability of galectin-3, a 
.beta . -galactoside-binding animal lectin, to interact in vitro with 
different neural tissue-derived glycoproteins involved in cell -cell and 
cell -substrate adhesion. Galectin-3 interacted to varying degrees with 
the cell recognition mols. LI, the myelin-assocd. glycoprotein, and the 
neural cell adhesion mol. and the extracellular matrix mols. tenascin-C 
and tenascin-R but not with collagen type I. Binding of galectin-3 to the 
different glycoproteins tested was carbohydrate dependent and could be 
specifically inhibited by the addn. of lactose and, to a lesser extent, 
galactose . 
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